Context. CoRoT is a pioneering space mission devoted to the analysis of stellar variability and the photometric detection of extrasolar planets. Aims. We present the list of planetary transit candidates detected in the first field observed by CoRoT, IRa01, the initial run toward the Galactic anticenter, which lasted for 60 days. Methods. We analysed 3898 sources in the coloured bands and 5974 in the monochromatic band. Instrumental noise and stellar variability were taken into account using detrending tools before applying various transit search algorithms. Results. Fifty sources were classified as planetary transit candidates and the most reliable 40 detections were declared targets for follow-up ground-based observations. Two of these targets have so far been confirmed as planets, CoRoT-1b and CoRoT-4b, for which a complete characterization and specific studies were performed.
data to isolate stars that exhibit a periodic flux drop consistent with a Jupiter-sized or smaller companion passing between its parent star and the observer. A large number of targets is necessary, because the probability of a planet producing an observable transit is very low, due to geometric effects. The processing and analysis of gathered data is thus a major undertaking.
The methodology used to analyse thousands of light curves in the search for transiting extrasolar planets was described in detail by Gould et al. (2006) for OGLE data. We summarize here a few concepts: -CoRoT light curves are processed and filtered for instrumental noise as described in Drummond et al. (2008) ; -each of the detection teams applies its own algorithms for detrending the signal (e.g., variability, noise) and searching for planetary transits (see Moutou et al. 2005 Moutou et al. , 2007 ; -the results of each team are combined and each candidate is discussed individually.
In our final discussion, a check is performed to reject clear eclipsing binaries, i.e, systems with lights curves that exhibit secondary eclipses, out-of-transit photometric modulations, and/or events that are too deep to be caused by transiting planets. The shape of transits is also analysed: photometric dips of planets have a "U" shape, while binaries are more "V" shaped. These criteria, however, can only be used for data of with relatively high signal-to-noise ratios. Some examples of eclipsing binary light curves are shown in Figs. 1, 2 and 3. Raw light curves are shown in the top panel and smoothed, detrended, and folded light curves are shown in the bottom panel. These exhibit the typical features of small secondary eclipses, in phase modulation, and secondary transits out of phase 0.5. Figure 4 shows the raw and folded light curves of a good planetary candidate with a shallow transit (source No. 46, E2 4124, in Tables 2 and 3 ). Source confusion with background binaries will also produce false candidates; this is true in particular for CoRoT because of its large PSF (Barge et al. 2008b; Drummond et al. 2008) . In this case, one benefits from the three coloured bands of the CoRoT photometric mask. When a candidate is bright enough for its flux to be separated into three bands/colours, the transit is occasionally not observed in one or more of the bands/colours or is a significantly different depth in the separate bands/colours. For the remaining candidates, photometric and/or spectroscopic follow-up are essential to determining of the masses of the system components, by measurements of the radial velocity shift of the spectral lines of the parent star that occur as the planet orbits. In the case of CoRoT, photometric follow-up is useful in cases of source confusion. Spectroscopic ground-based measurements, on the other hand are essential for determinating the masses of the system components, via measurements of the radial velocity shift of the spectral lines of the parent star that occur as the planet orbits.
In this work, we present the results of the joint work of the CoRoT detection teams, a huge effort to separate the wheat from the chaff to provide accurate parameters for the interesting objects. The IRa01 CoRoT data are now public. We offer the fruits of our labor to the astronomical community so it may serve as a starting point for interested researchers. Section 2 contains some details about this initial CoRoT run, including the candidate information from the satellite itself. In Sect. 3, we provide the list of the 50 transiting candidates observed in the first CoRoT field IRa01 and their transit parameters. Results are summarized in Sect. 4.
CoRoT observations of IRa01 field
CoRoT observed its first field from early February 2008 until early April, for approximatively 60 days. The run code 'IRa01' is explained as following. The 'IR' means 'initial run' in contrast to the subsequent 'long runs' (LR) and 'short runs' (SR). The third letter refers to the direction with respect to the Galactic center ('a', as in this case, anticenter or 'c' Galactic center). The last two digits are the sequence for this type of observation (01 being the first one). 3898 sources were observed in IRa01 using coloured filters (B, V, R colours), while 5974 sources were monitored at a single monochromatic band. To analyse these data sets, detection teams were established in a number of different collaborating institutes. Their task is to provide a list of candidates, their ranking (according to the probability of their planetary nature), as well as a first estimate of transit ephemerides and parameters. At this point, 8 teams are participating, each using their own independently-developed detection methods. Table 1 contains a list of the different institutions involved and the names of the contributors. Some of these methods were presented during a pre-launch performance simulation described in Moutou et al. (2005) , while others have been or will be developed in separated papers (i.e., Carpano & Fridlund 2008; Renner et al. 2008; Régulo et al. 2007 ). The algorithms described in these works are generally based on the following fundamental approaches: correlation with sliding transit template, box-shaped signal search, box-fitting least-squares (BLS), wavelet transformation, or Gaussian fitting of folded light curve. A merged list of 92 planetary transit candidates was compiled by the teams, which was reduced to a final list of 50 candidates after discussion (most of the other 42 candidates were classified as binaries). The 40 most robust candidates were recommended for ground-based follow-up, the results of which are reported in Moutou et al. 2009 (accepted) . Two planets from the final list of 40 candidates, CoRoT-1b and CoRoT-4b, have so far been confirmed as planets. More details about the discovery of these two planets can be found in Barge et al. (2008a) and Aigrain et al. (2008) , respectively. Figure 5 shows the sky coverage of the 2 CCDs dedicated to exoplanetary science and the positions of the candidates within this field of view. Table 2 provides a list of planetary candidates in the IRa01 field, including their CoRoT-and window-ID numbers, J2000 positions, an indication of whether the candidate was observed in three colours ("CHR") or monochrome ("MON"), magnitude(s), and exposure times (in s). A change in the time sampling from 512 s to 32 s indicates that several transits were detected in the first portion of the light curve and the Alarm Mode (Quentin et al. 2006; Surace et al. 2008 ) was chosen to resample those targets to improve the time accuracy. All parameters derived from the Exo-Dat database (Meunier et al. 2007; Deleuil et al. 2008) .
Compiling a list of candidates with their transit parameters
The selection process of planetary candidates for follow-up has several steps. First, each detection team analyses the tens of thousands of light curves independently using their own filtering and detection codes. A list of candidates is compiled by each team, and arranged in order of a numerical priority from 1 for the best candidates to 3 or 4 for doubtful sources (e.g., "V" shaped transit, suspicion of secondary transits, noisy data, mono-transits). A "B" is given for binary sources. All lists are then merged into a single list, where the sources at the top level are the candidates found by several teams at high priorities. The teams interact regularly by means of weekly teleconferences. Apart from most likely candidates and the binaries, all sources are rediscussed and reanalysed. The list of transit candidates selected by the detection teams and sorted by the probability of their planetary nature of highest probability is then examined by the follow-up teams. They are responsible for confirming (or rejecting) the planetary nature of each candidate by ground-based observations. They focus primarily on the candidates of highest priorities, although stellar magnitude and amount of observing time available will influence their final decisions. The transit parameters of the candidates were estimated as follows. First, a low-order polynomial was fit to the regions around each transit in an attempt to normalise the data. A first estimate of the period and epoch are used to phase-fold the light curve. The data points are binned, errors being assigned according to the standard deviation of the points inside each bin divided by the square-root of the number of points in each bin. A Levenberg-Marquardt algorithm (Levenberg 1944; Marquardt 1963 ) is used to fit a trapezoid (where its center, depth, duration, and time of ingress are the fit parameters) to the phase-folded curve. The best-fit model trapezoid is then cross-correlated at each individual transit in the light curve, to determine their centers. A linear fit to the resulting O-C diagram refines the estimations of the period and epoch. With this new ephemeris, the process is iterated, until the ephemerides are within the error bars of the previous values (typically one iteration is sufficient). The error in both the period and epoch are the formal errors in the linear fit. Table 3 lists the transit parameters for the 50 planetary candidates: identifiers, coordinates, periods, and epochs with their associated errors, the transit duration (in hours) and depth (in %), and an estimate of the stellar density inferred by the transit light curve fit as explained in Seager & Mallén-Ornelas (2003) . This parameter combined with the other characteristics of the candidates (e.g., depth, duration, shape, out of transit modulation, stellar parameters) are used as input for the ranking of candidates given to the follow-up team. We note that the light curve of the candidate 37 is contaminated with the curve of a clear Figure 6 shows the transit depth versus orbital period for all sources in IRa01 including planetary candidates and stellar binaries. There does not seem to be any correlation between transit depth and period, for periods below 10 days. The correlation of the depth with the number of observed transits is evident for period > 10 days. We note that several mono-transits have also been reported. This suggests that the detection methods used by the detection teams do not strongly depend on the number of transits as long as several are detectable. A detailed study of the capabilities of the detection algorithms is currently ongoing. Figure 7 shows the same diagram but for the transit depth versus the V magnitude. There is again no strong dependence between these two parameters that is apparent for magnitudes brighter than 16, a slight dependence is however evident for fainter stars. This might indicate that the noise is not dominated by photon noise but rather by instrumental effects, including hot pixels (see Fig. 8 ).
Hot pixels are characterized by sudden jumps in the light curve, followed either by an exponential or sudden decay. They are caused by high-energy particle impacts, mainly protons, on the detector. A description of the radiation effects on the CoRoT CCD can be found in Pinheiro da Silva et al. (2008) . The number of hot pixels of intensity higher than a certain . In the case of the initial run, about 26700, 3200, and 24 bright pixels were reported with an intensity of electrons higher than 300 e − , 1000 e − , and 10000 e − , respectively. No efficient filtering method has so far been found that is capable of removing these sudden jumps/decays from the light curves while leaving the transits intact. The detection teams deal with them mainly by renormalising the light curve before and after the jumps and leaving a gap at the place of the discontinuities. Replacing hot pixel events with short gaps avoids the detection of spurious signals without having a large impact on the detected transits.
A study of the noise properties was performed by Aigrain et al. (2009) . They claim that, after pre-processing of the light curves to minimize long-term variations and outliers, the behaviour of the noise on a 2h timescale is close to pre-launch specification. However, a noise level of a factor 2-3 above the photon noise is still found because of the residual jitter noise and hot pixel events. Furthermore, there is evidence of a slight degradation in the performance over time for the first 3 long runs (IRa01, LRc01, and LRa01). The transit detection threshold is discussed in Moutou et al. 2009 (accepted) , following the model described in Pont et al. (2006) . In Moutou et al. 2009 , they examine the location of planet candidates in the magnitude versus transit signal (dn 0.5 , where d is the transit depth and n is the number of points in the transit). They find that the detection threshold does not depend on magnitude and conclude that correlated fluctuations (instrumental effects or stellar variability) dominates, which is similar to what we conclude from Fig. 7 . The detection limit is at dn 0.5 = 0.009, substantially higher than in the pre-launch models.
The implications of these noise properties and detection threshold on planet detection are discussed in Fressin et al. 2009 (in prep.) . They use the CoRoTlux transit survey simulator described in Fressin et al. (2007) to show that the CoRoT yield on the first 4 fields is less than one-half that expected. This gap will probably be reduced as the follow-up of CoRoT candidates nears completion. Fressin et al. (2007) provides an estimate of the planet occurrence in close orbit around F-G-K dwarf stars as a function of the radius of the planet, which agrees with radial velocity, ground-based transit, and CoRoT discoveries. Interestingly, they show that CoRoT's detection of one SuperEarth (i.e., CoRoT-7b submitted by Léger et al. 2009 ) agrees with the high expectations from the HARPS team for the number of close-in Super-Earths (i.e., for 30 % of main-sequence dwarfs -see Lovis et al. (2009)) , because this kind of planets typically needs to have a bright K dwarf host to exceed the CoRoT detection threshold.
Summary
CoRoT has observed its first star field, IRa01, for 2 months since the beginning of 2008. It has obtained light curves of 3898 chromatic sources and 5974 monochromatic sources, which have been analysed by the detection teams. About one hundred sources have been classified as potential candidates and 50 of them have been kept as good candidates. The transit parameters of these candidates are listed in Table 3 . About 40 of these should be followed-up with ground-based facilities. So far only two planets, CoRoT-1b and CoRoT-4b, have been confirmed, from IRa01, each published individually as the subject of a ded-icated study. We provide in the Appendix a list of eclipsing binaries found in the field. 
